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OBJECTIVE: The National Cancer Institute (NCI) developed a
manual to guide primary care practices in structuring their
office environment and routine visits so as to enhance nutri-
tion screening, advice/referral, and follow-up for cancer pre-
vention. The adoption of the manual’s recommendations by
primary care practices was evaluated by examining two strat-
egies: physician training on how to implement the manual’s
recommendations versus simple mailing of the manual. This
article reports on the results of a randomized controlled trial
to evaluate the effectiveness of these two strategies.

DESIGN: A three-arm, randomized, controlled study.

SETTING: Free-standing primary care physician practices in
Pennsylvania and New Jersey.

INTERVENTION: Each study practice was randomly assigned
to one of three groups. The training group practices were in-
vited to send one member from their practice of their choos-
ing to a 3-hour “train-a-trainer” workshop, the manual-only-
group practices were mailed the nutrition manual, and the
control group practices received no intervention. For train-
ing group practices, training was provided in the four major
components of the nutrition manual: how to organize the office
environment to support cancer prevention nutrition-related ac-
tivities; how to screen patient adherence to the NCI dietary
guidelines; how to provide dietary advice/referral; and how to
implement a patient follow-up system to support patients in
making changes in their nutrition-related behaviors.

MEASUREMENTS: The primary outcomes of the study were
derived from two evaluation instruments. The observation in-
strument documented the tools and procedures recommended
by the nutrition manual and adopted in patient charts and the
office environment. The in-person structured interview evalu-
ated the physician and staff's self-reported nutrition-related
activities reflecting the nutrition manual’s recommendations.
Data from these two instruments were used to construct four
adherence scores corresponding to the areas: office organiza-
tion, nutrition screening, nutrition advice/referral, and pa-
tient follow-up.
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MAIN RESULTS: The adoption of the manual's recommenda-
tions was highest among the practices in the training group
as reflected by their higher adherence scores. They organized
their office (P = .005) and screened their patients regarding
their eating habits (P = .046) significantly more closely to
the recommendations of the nutrition manual than practices
in the manual-only group. However, despite being the highest
in compliance, the training group practices were only 54.9%
adherent to the manual’s recommendations regarding nutri-
tion advice/referral, and 28.5% adherent to its recommenda-
tions on office organization, 23.5% adherent to its recom-
mendations on nutrition screening, and 14.6% adherent to
its patient follow-up recommendations.

CONCLUSIONS: Primary care practices exposed to the nutri-
tion manual in a training session adopted more of the man-
ual’s recommendations. Specifically, practices invited to
training were more likely to perform nutrition screening and
to structure their office environment to be conducive to pro-
viding nutrition-related services for cancer prevention. The
impact of the training was moderate and not statistically sig-
nificant for nutrition advice/referral or patient follow-up,
which are important in achieving long-term dietary changes
in patients. The overall low adherence scores to nutrition-
related activities demonstrates that there is plenty of room
for improvement among the practices in the training group.
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cer prevention; primary care physicians.
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D iet is an important factor in the cause and preven-
tion of chronic diseases, including cancer.!-2 Impor-
tant strategies to reduce cancer risk have included major
efforts to educate the U.S. public regarding the role of diet
in cancer and to increase the number of primary care pro-
viders who counsel their patients regarding diet and
health.3
Primary care providers are in a unique position to in-
fluence changes in the dietary habits of their patients.*8
Despite the clear need for physicians to advise their pa-
tients about nutrition, there is an equally well-documented
lack of skills, knowledge, and confidence of physicians in
their ability to effectively counsel patients to change eating
patterns.®!2 In addition to the education-related determi-
nants of physicians’ nutrition behavior,13-20 several system
factors affect nutrition behavior in the primary care setting,
such as lack of supportive office systems and organization,
perceived lack of time, and lack of payment and referral
sources and materials.?!-25
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To assist primary care physicians in improving their
practice behaviors related to nutrition and cancer preven-
tion, the National Cancer Institute (NCI) developed a man-
ual on nutrition in primary care (referred to as “the man-
ual” in this article).26 The manual was modeled after the
NCI publication, How to Help Your Patients Stop Smoking:
A National Cancer Institute Manual for Physicians.?” The
manual was designed to address physician-related deter-
minants of nutrition behavior, such as knowledge of can-
cer and nutrition and brief counseling techniques, as well
as system-related determinants, such as office organiza-
tion, material resources, and staff training. The manual
includes the following components: (1) the rationale for
nutritional assessment and intervention by primary care
physicians; (2) the rationale for and the mechanisms of
organizing the office environment, office staff, and physi-
cal setting in a way that will help patients improve their
eating habits; (3) advice on how to screen patients’ cur-
rent eating habits and diet-related cancer risk factors; (4)
advice on how to plan effective interventions, such as pro-
viding dietary advice and follow-up to help patients suc-
cessfully improve their eating habits; (5) advice on when
and how to make referrals to dietitians or other related
health professionals; (6) tip sheets and articles for pa-
tients including ethnic minorities; and (7) samples of gov-
ernment nutrition education materials. Although the
manual stresses the role of nutrition in cancer preven-
tion, its recommendations and educational material are
consistent with the role of nutrition in the prevention of
major chronic diseases.

This article reports on the results of a randomized
study to determine the effectiveness of two strategies for
promoting the use of the manual in improving physician
and office staff nutrition-related behavior, especially in
connection to cancer prevention. One strategy was to
train a physician in the practice using an interactive tuto-
rial. The other strategy was to simply mail the manual to
a physician in the practice. We hypothesized that prac-
tices with a physician who participated in the in-person
tutorial would engage in more nutrition-related behaviors
in the areas of office organization, screening, advice/re-
ferral, and patient follow-up, than practices that were not
offered the tutorial.

METHODS
Study Design

The study design consisted of a random assignment of
primary care physician practices recruited from Pennsyl-
vania and New Jersey to one of three intervention groups:
(1) the training group, in which practices were offered one
interactive in-person tutorial on how to use the manual;
(2) the manual-only group, in which practices were mailed
the manual with no training offered; and (3) the control
group, in which practices were not given any intervention.

Each randomized practice designated a physician, who
could have been a senior or junior member of the practice,
as the key participant in the study at the time of recruit-
ment. The designated physician was asked to transmit the
information to the rest of the practice members. Thus, the
study unit was the practice itself, not any single physician
within the practice. In a postintervention period, each
practice was evaluated in a face-to-face follow-up inter-
view with the key participant regarding the adoption of the
nutrition-related behavior recommended in the manual.
Figure 1 is a flow diagram of the overall study design and
gives sample sizes at each stage of recruitment, random-
ization, intervention, and follow-up.

Recruitment and Randomization of Practices

The practices were recruited from 21 counties in
Pennsylvania and 7 counties in northern and central New
Jersey where there were high population densities. Tele-
phone screening of the American Medical Association di-
rectory was used to determine that approximately 3,000
practices were eligible for recruitment into the study. A
practice was eligible if it was an office-based private prac-
tice and had one or more physicians who practiced in in-
ternal medicine, family medicine, or general practice, who
spent at least 50% of their time in primary care, and who
planned to remain with the practice through July 1994.
Eligible practices were contacted by mail and invited to
participate in a study of a cancer risk reduction program
(nutrition training was not mentioned). For participating,
the physicians were offered continuing medical education
(CME) credit from the state medical society and the Amer-
ican Academy of Family Physicians. A precondition for re-
ceipt of CME credits was receipt of the intervention
through a tutorial or by self-study of the manual and
completion of the face-to-face follow-up interview. In a
telephone follow-up to the mailed invitation, a total of 972
practices agreed to participate in the study, of which a
random subsample of 810 practices was selected. During
the telephone follow-up, one eligible physician was desig-
nated by each participating practice to be given the as-
signed intervention.

After recruitment, study practices were linked into tri-
ads in which each practice was randomly assigned to a dif-
ferent intervention group, resulting in approximately 270
practices being assigned to each intervention group (see
Fig. 1). Each triad had practices with similar size, type, and
location to ensure a level of balance between the groups.
Also, the formation of the triads helped to maintain compa-
rability among the groups in the length of the exposure pe-
riod. For the practices in the same triad, a manual was
mailed to the manual-only practice the day after the desig-
nated physician from the training group practice attended
the tutorial, and an interim reminder letter was mailed to
the control group practice at this same time. Training group
physicians that failed to arrive for the tutorial were mailed a
manual. The follow-up interviews for the practices from a
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4691 Primary Care Practices
in PA and NJ*

3000 Eligible Practices
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Training Group
265 Randomized
244 Eligible**

Manual Only Group
272 Randomized
256 Eligible

Control Group
273 Randomized
255 Eligible

191 Interviewed

205 Interviewed

222 Interviewed

* From 21 counties in Pennsylvania and 7 counties in New Jersey
** Some practices became ineligible after the start of data collection as result of changes in the status

of the practice since the initial recruitment.

FIGURE 1. Study overview. *From 21 counties in Pennsylvania and 7 counties in New Jersey. **Some practices became ineligible
after the start of data collection as a result of changes in the status of the practice since the initial recruitment.

triad were conducted at the same time, which was 4 to 6
months after the intervention. The designated physicians in
the control group practices were mailed the manual at the
conclusion of the study with instructions on how to apply
for CME credits after reading the manual.

Between the time of randomization and data collec-
tion, 55 practices became ineligible to be in the study,
leaving 755 study practices. The primary reasons for inel-
igibility were that the practice closed indefinitely or no
longer performed primary health care.

The sample size of 270 practices for each intervention
group was selected to detect a 12% difference in the rate
of nutrition counseling between the groups with a power
of 80% and a two-sided type I error of 5%. This calcula-
tion was based on an assumed baseline rate of 20% of the
practices offering nutrition counseling and a dropout rate
among study practices of 20%.

The Training Intervention

The training intervention was designed as a “train-the-
trainer” workshop exposing participants to all the compo-
nents of the nutrition manual. Each 3-hour training ses-
sion included four modules. The first module was designed

to help participants verbalize their attitudes about nutrition
counseling in general and for cancer prevention, in particu-
lar, and to identify the barriers in providing nutrition coun-
seling to patients in the office setting. The guided discus-
sion focused on ways of overcoming identified barriers. This
was followed by a didactic presentation and hands-on exer-
cise on how to do simple nutrition screening and set nutri-
tion priorities for patients based on the screening results.
The subsequent module focused on a system’s approach to
nutrition counseling, which included a didactic presenta-
tion on how to organize the office environment to focus on
and support nutrition-related behavioral changes. The
third module was designed to teach nutrition counseling
skills and was modeled on the “6-step method” for behavior
change.?® Role-playing simulations with written scenarios
for each nutrition counseling strategy were included in the
training for all participants. The last module was designed
to help each participant develop an action plan to be imple-
mented upon his/her return to the practice. This plan in-
cluded a mechanism for transmitting the information
learned in the workshop to the remaining practice partners
and office staff. At the conclusion of this module each par-
ticipant developed a step-by-step process for implementa-
tion of the plan.
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Five physician instructors were trained to deliver
the 3-hour tutorial. The tutorials occurred within 4 to 8
weeks of randomization, and no monetary compensation
was offered to participants. The number of participants in
each tutorial ranged from 2 to 10.

Evaluation Instruments and Procedures

The designated physician and a designated office staff
member, who was chosen by the practice as the one most
responsible for office organization related to nutrition, were
given face-to-face interviews during the postintervention pe-
riod. This interview occurred at about the same time for
each practice in a triad, which was about 4 to 6 months af-
ter the intervention. The face-to-face interviews used struc-
tured, pretested interview instruments designed to evaluate
the practice’s adoption and implementation of the manual’s
recommendations. The evaluation instruments included
two components: questionnaires about the designated phy-
sician’s and designated staff member’s self-reported nutri-
tion-related beliefs and activities, and an observational in-
strument that included documentation of specific office
organization recommendations. The observational compo-
nent was recorded by the interviewer by visually verifying
the use in charts and the stock of the following items: nutri-
tion posters, bulletin boards, dietary assessment forms and
tools (e.g., eating habits screening instruments and body
mass index nomogram), advisory tools (e.g., patient educa-
tion materials), and follow-up tools (e.g., reminder notes).
The interviewers were blinded to the intervention group as-
signments of the practices.

Measurements and Statistical Methodology

The items on the evaluation instruments are grouped
into the four areas, which are emphasized in the manual
(Table 1). Adherence scores were created to measure the
level of compliance to the nutrition manual in the following
areas: (1) the extent to which the office was organized to
provide nutrition information and promote nutrition-related
activities (office organization); (2) the extent to which the
practice performed nutrition screening (nutrition screen-
ing); (3) the extent to which the practice provided nutrition
advice or referral for their patients (nutrition advice/refer-
ral); and (4) the extent to which the practice supported and
monitored patients in making changes in their nutrition-re-
lated behaviors (patient follow-up).

The responses to the items on the evaluation instru-
ments used in the scores were transformed into values
ranging from O to 1, where O = never, none, no, or 0%, and
1 = always, all, yes, or 100%, indicating the level of adher-
ence to the recommendation represented by the items. The
adherence scores were computed by first summing to-
gether the values of their component items, yielding values

Table 1. Summary of Evaluation ltems Used to
Construct Scores

Office organization score
Availability of dietitian in office (full-time/part-time)
List of community referral resources
Staff designated to organize/order materials, tools
Availability of follow-up tools
Space for storage and display of materials/tools
Use of office nutrition posters/bulletin boards
Nutrition screening score
Percent of patients receiving nutrition screening
Percent of patients completing dietary screening
Staff designated to assist patients in nutrition screening
Use of specific nomograms
Use of nutrition risk factors flow sheets
Use of “at-a-glance” chart marker for nutrition risks
Nutrition advice/referral score
Percent of patients receiving chronic disease nutrition
advice
Percent of patients receiving cancer prevention advice
Percent of patients receiving “healthy eating” advice
Percent of patients given dietary advice during routine
physical
Percent of “at risk” patients given dietary advice (specific
dietary recommendations, short-term goals, exercise
program, review of materials)
Percent of “at-risk” patients referred to nutrition specialists
Use of educational materials in counseling (cancer, healthy
eating)
Referral list for nutrition resources
Use of “nutrition prescriptions”
Patient follow-up score
Percent of “at-risk” patients scheduled for follow-up
Percent of “at-risk” patients encouraged with calls, letters
Use of personalized nutrition follow-up letters
Use of nutrition notices in invoices/follow-up letters
Use of “follow-up” patient lists

with ranges of O to 12 for office organization, O to 22 for
nutrition screening, O to 13 for nutrition advice/referral,
and O to 5 for patient follow-up. The maximum values for
these ranges can be greater than the number of items
listed in Table 1 because some of the listed items represent
multiple items on the evaluation instruments. Finally, the
adherence scores were computed as a percentage of the
maximum possible value for the summed items. For exam-
ple, an office organization adherence score of 29% for a
practice means that the practice complied with about 29%
of the NCI manual’s recommendations for proper organiza-
tion of the office for providing nutrition information and
promotion of nutrition-related activities.

Demographic information regarding the socioeconomic
and medical case mix of patient populations as well as de-
mographic and self-assessed nutrition education of the
physician was collected in the physician interview.

The response rates to the face-to-face interview dif-
fered by type and size of the study practices. To adjust the
analyses for potential bias due to the differential response
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rates, the observations used in the analysis of this study
were weighted by the reciprocal of the interview rates.2?

In the primary analyses the “intent-to-treat” approach
was used. Thus, all practices in the training group, regard-
less of attendance at the tutorial, were included in the anal-
ysis.?0 In secondary analyses, the practices in the training
group that attended the tutorial, referred to as compliant
training group, were analyzed as a separate group.

T tests were used to determine the statistical signifi-
cance of differences between the intervention groups. The
statistical analyses were conducted using SUDAAN (Re-
search Triangle Institute, Research Triangle Park, NC, 1995).
All tests of significance were two-tailed at the 5% level.

RESULTS
Practice and Patient Characteristics

The three intervention groups were similar with respect
to the designated physicians’ gender, ethnicity, prior nutri-
tion education, and training in nutrition counseling (Table
2). Thus, the groups remained comparable, despite differen-
tial interview rates among them. Only about 50% of the eli-
gible practices had representatives who attended the train-
ing sessions (120 practices out of 244). The most frequently
cited reason for not attending was a “medical emergency.”

The practices did not differ with respect to sociode-
mographic and medical characteristics of their patient
populations (data not shown). Practices reported that
among their patients the mean proportion with low in-
come was 15%; low literacy, 10%; uninsured status, 5%;
Medicare, 42%; Medicaid, 8%; and diseases for which di-
etary advice was indicated, 49%.

Adherence Scores

The training group was 28.5% adherent to the NCI
manual’s recommendations for office organization, which
was higher by 3.8% than the manual-only group (P =
.005) and by 5.5% than the control group (P < .001); see
Figure 2. The training group was 23.5% adherent to nutri-
tion screening, which was higher by about 2.5% than the
manual-only group (P = .046) and 3% than the control
group (P = .012). The differences between the manual-only
and the control groups for the organization and nutrition
screening adherence scores were not statistically signifi-
cant. There were no statistical differences among the three
intervention groups for the nutrition advice/referral or pa-
tient follow-up scores although the practices were more
than 50% adherent for providing nutrition advice/referral
but less than 15% adherent for patient follow-up.

Selected items that composed each adherence score
were analyzed to pinpoint tools and recommendations
that had higher adoption rates. Figure 3 displays results
for those items for which intervention group differences
were statistically significant. The proportion of training
group practices that used nutrition screening forms was
more than 2 times greater than the manual-only group
and 5 times greater than the control group (17.3% vs
6.7% and 3.2% with P = .001 and P < .001, respectively).
Nutrition posters appeared in practice offices about 1.5
times as often for the training group as the manual-only
group and 2 times as often for the training group as the
control group (24.5% vs 15.9% and 12.5% with P = .035
and P = .003, respectively). Although only 6.2% of the
training group practices used nutrition notices in patient
invoices, this was significantly larger than the 0.9% and
1.4% rates among the manual-only and control group
practices (P = .004 and P = .014, respectively). The pro-

Table 2. Number and Percentage of Designated Physicians, by Intervention Group and Characteristics of Physicians
Reported in the Face-to-Face Interview*

Compliant Training Manual Only
Training Group, Group,* Group, Control Group, Total,*
Physician Characteristics n (%) n (%) n (%) n (%) n (%)
Prior MD nutrition training
Yes 103 (54.2) 63 (56.2) 114 (56.2) 120 (54.3) 337 (54.9)
No 87 (45.8) 49 (43.8) 89 (43.8) 101 (45.7) 277 (45.1)
Prior MD training in nutrition
counseling (by self-report)
Yes 43 (22.8) 27 (24.1) 45 (22.2) 51 (23.1) 139 (22.7)
No 146 (77.3) 85 (75.9) 158 (77.8) 170 (76.9) 474 (77.3)
Gender
Male 158 (83.2) 92 (82.1) 168 (82.0) 184 (83.3) 510 (82.8)
Female 32 (16.8) 20 (17.9) 37 (18.0) 37 (16.7) 106 (17.2)

* Physician and staff questionnaires were completed in the face-to-face interview by 191 practices in the training group (112 practices in the
compliant training group), 205 practices in the manual-only group, and 222 practices in the control group. The failure of the numbers to sum
to these totals in the above categories is due to nonresponse for the selected items in the physician questionnaire.

*The compliant training group includes only those practices in the training group that attended the tutorial.

#Total is the sum of the training, manual-only, and control groups.
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FIGURE 2. Mean adherence scores and 95% confidence intervals. Numbers over bars are mean adherence scores.

portion of practices with staff who helped patients com-
plete nutrition self-assessment forms was about 2 times
greater for the training group than for the manual-only
group and about 4 times greater for the training group than
for the control group (8.8% vs 3.9% and 1.8% with P =
.05 and P = .002, respectively). The training group staff
provided patients with nutrition materials for problems
identified in the assessment form about 3 times more of-
ten than either the manual-only group or the control
group staff (14.1% vs 4.8% and 4.2% with P = .002 and P <
.001, respectively).

As a further examination of the effectiveness of the
training, we analyzed those practices in the training
group that were compliant by having a representative who
attended the tutorial. These compliant training group
practices were found to be similar to the training group
practices with respect to practice characteristics (see Ta-
ble 2). The office organization, nutrition screening, and
nutrition advice scores were larger for the compliant
training group than the training group (Fig. 2). In fact,
unlike the training group, the compliant training group
had a significantly larger nutrition advice score than ei-
ther the manual-only group (P = .037) or the control
group (P = .012). However, there was no demonstrated
difference in the patient follow-up score between the com-
pliant training group and the manual-only and control
groups. In general, when examining the selective items in
Figure 3, the compliant training group followed the guide-

lines of the nutritional manual to a greater extent than
did the training group.

DISCUSSION

In this randomized study with both observational and
self-reported data, an in-person tutorial seemed to make
physicians and their staff more likely to adopt instru-
ments and tools for nutrition screening and to organize
their office environment to be more conducive to providing
dietary advice for patients. Surprisingly, these results
were accomplished by extraordinarily busy physicians
who were trained for only 3 hours and used materials
that were free publications or available at a minimal cost.
The training, however, did not seem to have a significant
impact on nutrition advice/referral or patient follow-up
procedures, which are important parameters in achieving
long-term sustained dietary changes in the patient popu-
lation. We were encouraged by the use of nutrition-specific
follow-up notices that some training group practices in-
cluded in the patient’s invoices.

This study has several limitations. Attendance to the
tutorial was only about 50%; greater participation might
have resulted in larger beneficial effects for the training
group. The training intervention occurred once and there
was no reinforcement. We measured only its short-term (6
months) impact. This study was not designed to evaluate
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the impact of the training intervention on the patients’
nutrition-related behaviors, but rather to measure changes
in the physician’s behavior. This is the necessary first step
in evaluating whether patient nutrition-related behavior
can be changed through primary care physicians. A sub-
sequent study could thus focus on evaluating whether the
successful adoption of the manual’'s recommendation
(i.e., changes in the physician nutrition-related activity)
affects the patient’s nutrition-related outcomes, as has
been demonstrated by the recently published WATCH
project.3!:32 Finally, the sample of practices in this study
came from two states, and their nutrition-related behav-
ior patterns may not reflect national patterns.

Physicians participating in all three groups of this
study indicated that they sorely lack training in nutrition
counseling. Only about 23% reported that they had re-
ceived training anytime in their career on how to perform
nutrition counseling.

Significant reductions in disease related to diet could
be accomplished by simple dissemination and application
of existing knowledge, skills, and tools already shown to af-
fect patients’ diet-related behavior and outcomes.33-36 In
this respect, primary care physicians have an important
role to play as demonstrated by recently published stud-
ies.31:32 Physician educators have the challenge of enhanc-
ing the dissemination to practicing physicians of technolo-
gies for performing nutrition screening, advice, and referral.
The tutorials described in this article, along with the use of
the manual, seem to be an effective channel for the dissem-
ination of knowledge and techniques to improve the nutri-
tion assessment activities of primary care physicians. This

challenge can best be accomplished by the cooperative ef-
forts of professional organizations responsible for the con-
tinuing education of primary care physicians and profes-
sional organizations of nutrition health professionals to
offer joint CME courses modeled after the training tutorials
reported in this article. The usually cited barriers of lack of
time and lack of reimbursement!>3! did not seem to ob-
struct the physicians from adopting in their routine office
practices some components of the nutrition recommenda-
tions given in the manual.
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